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Abstract

Background and aims: To investigate the efficacy of 630nm and 650nm light sources and compare to both light source for photodynamic 
therapy effects after treatment.

Material and methods: In the experimental method, we divided the mice into two control and test group which HepG2 and HeLa cell 
line induced cancer mass in mice. Photofrin was administered to the tumor-bearing mouse, followed 30 hours later by 630nm and 650nm 
laser light exposure. After photodynamic therapy, we analyzed the two mice group for the tumor mass size, tumor growth, tumor cell necrosis, 
pathological anatomy change.

Results: Experimental results show that tumor cell necrosis was shown in the tissue which the reduced size of tumor and tumor cell 
necrotic change according to the irradiation time and light dose amount. 

Conclusion: The considerable difference, however, between the 630nm and 650nm wavelengths was not found for the tumor cell necrotic 
change and other damage of normal tissue was not found.
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Introduction
Photodynamic therapy works through the combination 

of light absorbing compounds and activating light, one of the 
major challenges of cancer therapy is to preferentially destroy 
malignant cells while limiting systemic toxicity and sparing the 
normal tissue. Photodynamic therapy (PDT) employs drugs that 
localize to malignant tumors, as well as to certain other tissues. 
These drugs show no general toxicity and are only cytotoxic upon 
activation with specific wavelengths of light. The proper selection 
of drug (photosensitizers), interval between drug injection, 
and photo activation (pharmacokinetics/pharmacodynamics), 
drug dose, light dose, light-dose rate and field of illumination 
can result in good antitumor efficacy and selectivity. PDT light 
absorbing molecules (photo sensitizers) become cyto toxic 
upon illumination, but are relatively innocuous in the absence 
of light. Upon illumination the photo sensitizers undergo oxygen 
dependent photochemical reactions which lead to cyto toxicity 
at the site of photo sensitizer localization and illumination. 
Selectively is obtained by a moderates therapeutic ratio of photo 
sensitizer localization between tumor and normal tissue and by 
light treatment targeted preferentially to the tumor. The present  

 
study conducted to evaluate the efficacy of 630nm and 650nm 
light source and compared to both light source for photodynamic 
therapy effects for the before and after of treatment. Statistical 
analysis of the rate of tumor response, histological change, 
according to the amount of light and irradiation time was 
performed. Result has shown that both light source did produce 
a greater rate of tumor response after PDT. Histological and 
molecular analysis of the mice tumor demonstrated that similar 
results were obtained when both the 630nm and 650nm 
semiconductor laser were used as activating light sources.

Material and Methods

Instrumentation of PDT laser
A block diagram of developed portable PDT laser system 

is presented in (Figure 1). We have developed a sufficiently 
precise and reliable technique. Controlled high power radiation 
of a laser system can be employed for a photodynamic therapy 
of abdominal cavity, intra-tissue and surface tumor. (Figure 2) 
shows the developed PDT laser system. This system is equipped 
with a set of fiber-optic catheters for difference localizations, 
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including lungs, stomach, bladder, mammary glard etc. The 
radiation method employed in this system is CW, Pulse and 
Burst Pulse for optical for PDT. The maximum radiation power 
achieved at the output of the optical unit of the laser system is 
2W. The system allows the radiation power to be controlled are 
the required irradiation time to be set. The irradiation dose is 
calculated automatically. The system is base on a large service 
lifetime and compact.

Figure 1: System block diagram.

Figure 2: Developed PDT Laser.

Figure 3: Procedure of experimentation.

The procedure of experimentation is shown in (Figure 3). We 
divided the mice into two control and test group which the Hep 
G2 and Hela cell line induced cancer mass in mice and applied 
the 630nm and 650nm laser system after 30hours of injection 
of photo frin into the mice. After photodynamic therapy we 
analyzed the two mice group for the tumor mass size, tumor 
growth, tumor cell necrosis, pathological anatomy change.

Results 
Table 1: Absorption coefficient comparison between normal tissue 
and tumor tissue according to two optical wavelengths.

630nm 650nm
Muscle 0.79508 0.80115

Fat 0.73252 0.64500

Brain 0.64494 0.59060

Tumor 1.17047 1.31762

(Table 1) shows the absorption coefficient comparison 
between normal tissue and tumor according to wavelengths 
of 630nm and 650nm using the spectroscopy. There is a little 
value of coefficient for both wavelengths and a little difference of 
coefficient can be predicated the same effects of PDT which both 
wavelengths are 630nm and 650nm (Table 2-5).

Table 2: HepG2 cell line (control group: 5% glucose injected).

Before 
Treatment After treatment

Wave length 630nm 650nm

Irradiation 
time 5min 10min 5min 10min

Light dose 20mW 40mW 20mW 40mW 20mW 40mW 20mW 40mW

Tumor size 1.6x1.2cm 2.2x1.8 2.3x2.2 2.3x2.4 1.9x2.5 2.2x2.3 1.9x2.7 2.4x1.9 2.1x2.3

Tumor 
growth rate 206.3% 263.5% 287.5% 247.4% 263.5% 267.2% 237.5% 251.6%

Tumor mass 1.92cm2 3.96 5.06 5.52 4.75 5.06 5.13 4.56 4.83
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Table 3: HepG2 cell line (test group: Photofrin 2.5mg/kg).

Before 
Treatment After Treatment

Wave length 630nm 650nm

Irradiation 
time 5min 10min 5min 10min

Light dose 20mW 40mW 20mW 40mW 20mW 40mW 20mW 40mW

Tumor size 1.5x1.2cm 1.0x1.1 0.9x0.8 0.9x0.9 0.7x0.5 1.2x0.9 0.9x0.8 0.8x1.0 0.6x0.6

Necrosis Non 1.63 2.5 2.22 5.14 1.67 2.5 2.25 5

Tumor mass 1.8cm2 1.1 0.72 0.81 0.35 1.08 0.72 0.8 0.36

Table 4: Hella cell line (control group: 5% glucose injected).

Before 
Treatment After Treatment

Wave length 630nm 650nm

Irradiation 
time 5min 10min 5min 10min

Light dose 20mW 40mW 20mW 40mW 20mW 40mW 20mW 40mW

Tumor size 1.3x1.5cm 2.2x2.4 2.1x2.6 2.7x2.1 2.2x2.8 2.9x2.1 2.4x2.7 2.1x2.9 2.7x2.8

Tumor 
growth rate 270.8% 280.0% 290.8% 315.9% 312.3% 332.3% 312.3% 387.7%

Tumor mass 1.95cm2 5.28 5.46 5.67 6.16 6.09 6.48 6.09 7.56

Table 5: Hella cell line (test group: Photofrin 2.5mg/kg).

Before 
Treatment After Treatment

Wave length 630nm 650nm

Irradiation 
time 5min 10min 5min 10min

Light dose 20mW 40mW 20mW 40mW 20mW 40mW 20mW 40mW

Tumor size 1.4x1.3cm 1.1x0.9 0.9x0.9 0.9x0.8 0.7x0.6 1.2x0.8 0.9x0.8 0.8x1.0 0.5x0.8

Necrosis Non 1.83 2.24 2.52 4.33 1.69 2.52 2.72 4.55

Tumor mass 1.82cm2 0.99 0.81 0.72 0.42 1.08 0.72 0.8 0.40

After one week for injection of cancer cell line, it begins to 
observe the tumor growth and we found the tumor mass mice 
after 2 weeks. There is no mice of death or abnormal after an 
intravenous injection of drug and the drugs show no general 
toxicity for the mice group. In every ease photo sensitizer (drug) 
was injected intravenously 30 hours before applied irradiation 
of laser for the 630nmand 650nm each 20mW and 40mW during 
5 minutes and 10 minutes (Figure 4-11). After treatment of PDT, 
tumor necrosis and the reduced size mass was observed.

Figure 4: Cancer cell nests (implantation by HepG2 cell) 
infiltrating into the muscle bundles (H&E 200X).

Figure 5: Cancer cell nests (implantion by HeLa cell) infiltrating 
into muscle byndles (H&E 200X).

Figure 6: Tumor tissue shows necrotic change after PDT (H&E 
200x) 630nm, 20mW 5minutes.
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Figure 7: Tumor tissue shows necrotic change after PDT (H&E 
200X) 630nm, 20mw, 10minutes.

Figure 8: Tumor tissue shows necrotic change after PDT (H&E 
200X) 630nm, 40mW, 5minutes.

Figure 9: Tumor tissue shows necrotic change after PDT (H&E 
200X) 630nm, 40mW, 10minutes.

Figure 10: Tumor tissue shows necrotic change after 1week 
650nm, 20mW, 5minutes.

Figure 11: Tumor tissue shows necrotic change after 1week 
650nm, 40mW, 5 minutes.

Discussion
We have performed the photodynamic therapy for the two 

mice group and analyzed the tumor mass size, tumor growth, 
tumor cell necrosis, pathological anatomy change. Experimental 
results show that tumor cell necrosis was shown in the tissue 
which the reduced size of tumor and tumor cell necrotic change 
according to the irradiation time and light dose amount. The 
considerable difference, however, between the 630nm and 
650nm wavelengths was not found for the tumor cell necrotic 
change and other damage of normal tissue was not found.
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